94131.1 

PATENT M OTJTROO 0016-US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



JC14Rec; 



OCTRC 



10/542120 

VPTO 11 JUL 2005 



Applicant: ENGELEN, et al. Serial No.: to be assigned 

International Application No.: PCT/EP2004/000151 Examiner.: to be assigned 
International Filing Date January 12, 2004 
Filed: HEREWITH 



For: 



Customer No. 



COMPOSITIONS AND METHODS FOR IMPROVING THE CONDITION 
OF PATIENTS SUFFERING FROM COPD AND OTHER DISEASES 



23719 



PATENT TRADEMARK Of FICE 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Kalow & Springut LLP 

488 Madison Avenue, 19th Floor 

New York, New York 10022 

July 11,2005 



STATEMENT OF PRIORITY 



This application is a 35 U.S.C. § 371 national stage application of PCT/EP2004/000151 
filed January 12, 2004 and published as WO 2004/062656 Al on July 29, 2004, which claims 
priority to EP Patent Application 03075179.6, filed January 10, 2003. 

Because no action has been taken on the merits, Applicants submit that no fee is due at 
this time. However, if a fee is deemed necessary, please charge Deposit Account No. 1 1-0171. 



Respectfully submitted, 

William D. Schmidt. 
Registration No.: 39,492 
Attorney for Applicant 



Kalow & Springut LLP 
(212)813-1600 



Certificate of Express Mailing Under 37 C.F.R. $ 1.10 

I hereby declarethat on the date indicated below, this correspondence is being deposited with the United States Postal Service via 
Mail Label No. ffl 7ff,T7£S75" 4%-an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA, 




0 on the-date shown below. 




^CT/EP200 4 / 0 0 0 1 5 

W M JAN 2004 



Europaisches 
Patentamt 



European 
Patent Office 



Office europeen on «r ^ 



Bescheinigung Certificate 



RK'd 26 APR 2004 



WIPO 



PCT 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprOnglich eingereichten 
Fassung der auf dem nach- 
sten Bfatt bezeichheten 
europaischen Patentanmel- 
dung tfberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
tnitialement deposee de 
la demande de brevet 
europeen specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n° 

03075179.6 



j PRIORITY 
| DOCUMENT 

j SUBMITTED OR TRANSMITTED IN 
[COMPLIANCE WITH RULE 1 7. ! (a) OR (b) 



Der President des EuropSiscrten Patentamts: 
im Auftrag 

For the President of the European Patent Office 

Le President de I'Office europeen des brevets 
p.o. 



RCvan Dijk 

Best Available Copy 





Europaisches 
Patentamt 



PatentOffice 



Office europeen 
des brevets 



Anmeldung Nr: 

Applf cation no.: 03075179.6 
Demande no: 



Anmeldetag: 

Date of filing: 10.01.03 
Date de depot: 



Anme1der/Appl1cant(s)/Demandeur(s): 

Universiteit Maastricht 
Universiteitssingel 50 
6229 ER Maastricht 
PAYS-BAS 



Bezelchnung der Erf mdung/Tl tie of the 1nvent1on/Tl tre de 1 1 Invention: 
(Falls die Bezelchnung der Erflndung nlcht angegeben 1st, slehe Beschrelbung. 
If no title 1s shown please refer to the description. 
S1 aucun tltre n'est IndlquS se referer a la description.) 

Compositions and methods for improving the condition of patients suffering from 
chronic obstructive pulmonary disease 

In Anspruch genommene PrlorlSt(en) / Priori ty( 1es) claimed /Pr1or1t6(s) 
revendlquee(s) 

Staat/Tag/Aktenzel chen/State/Da te/Flle no./Pays/Date/Nume>o de depot: 



Internationale Patentklasslf 1kat1on/Internat1onal Patent Classification/ 
Classification Internationale des brevets: 

A61K31/00 



Am Anmeldetag benannte Vertragstaaten/Contractlng states designated at date of 
flHng/Etats contractants designees Tors du d6p6t: 

AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HU IE IT LU MC NL 
PT SE SI SK TR LI 



03075179. 6 



2 



cnA/con/nnD tniA o 



ni ?nnn 



/, ° 

Universiteit Maastricht ' - Oj 

03/020 PDEP * ?0()3 

Compositions and m ethods' for improving the condition of patients 
suffering from Chronic Obstructive Pulm onary Disease 

5 Field of the invention 

The present invention is in the biochemical and medical field and relates generally 
to nutritional and pharmaceutical compositions for improving the condition of patients 
suffering from Chronic Obstructive Pulmonary Disease. 

10 Background of the invention 

Chronic Obstructive Pulmonary Disease (COPD) represents an important 
health care problem in the Netherlands and abroad. COPD represents the fourth cause of 
death and will be the third leading cause of death worldwide in 2020, with an expected 
mortality of 4.7 million persons each year. Roughly 73 per 1000 persons are diagnosed as 

15 having COPD. Clinical characteristics of COPD as a rapid decline in lung function or 
persistently decreased lung function are observed in 20% of the general adult population 
in the Netherlands (1). Moreover, the total COPD related medical costs is a major burden 
for the Dutch health care system. The direct costs of COPD represents 1 .3% of the Dutch 
health care budget and are expected to increase by 60% in the near future, mostly due to 

20 aging of the population (2). Currently, long-term tobacco smoking is a causal factor in 
more than 90% of the patients in westernized societies. 

COPD is a complex clinical situation having as a common factor smoking- 
related, fixed airflow limitation, which does not change markedly over periods of several 
months of observation (3). COPD is characterized by reduced maximum expiratory flow, which 

25 is usually irreversible, and slow forced emptying of the lungs (4). Moreover, the airflow 
obstruction shows an abnormal rapid progressive deterioration with age. Although progression 
can be slowed down by medication, reversion can only be (partially) achieved through surgical 
interventions and transplantation. The presence of airflow obstruction in COPD is due to 
emphysema and/or chronic bronchitis (3). It is clinically difficult to distinguish emphysema from 

30 chronic bronchitis because of the similar symptoms of shortness of breath, cough and 
wheezing. In a substantial part of the patients, combinations of the characteristics ascribed to 
either chronic bronchitis or emphysema are present Emphysema causes irreversible lung 
damage by weakening and breaking the air sacs within the lungs. As a result, elasticity of the 
lung tissue is lost, causing airways to collapse and obstruction of airflow to occur. Chronic 

35 bronchitis is an inflammatory disease that begins in the smaller airways within the lungs and 
gradually advances to larger airways. It increases mucus in the airways and increases 
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bacterial infections In (he bronchial tubes, which, in turn, impedes airflow. 

The most important complaints of patients with COPD are dyspnea at evert™ 
and In later s tafl es also a, res, end exercise inference. During the fee, Zde ZZ 
as shown the, the primer, ,un 3 faflure Is no, the on,y factor contributing ,771 
5 symptoms. Besides airflow obstruction and alveolar well destruction skeletal m!l 
^function Is shown ,o be en importer* determinant of dyspnea end ZJZZZZ 

COP n ,• T Ske ' 9,a ' mUSOte WeaknS8S ' "*** is !»•"*■>■ substantial „ um ber of 
COPD pafients (6, 7) is associated wflh wasting of extremity fet-free mass fFFMt il . 

of ^obstruction ( 8 , ,n recentyeers, ev^ence revea tedto^ZTelTi^ 

in COPD is delated with metebolfc changes. A substanfla, £7%17Z£Z 

15 develops lectio acidosis eariy in exem.se and a. very low work rates (9, 1o" La"doT te 

exercise capacity . ^ 8enSa *' 0n °^ ^aPhaa, it may possibly contribute to their decreased 

Recently, evidence became available that the accelerated lactate response to 
20 exeraee ,n COPD parents correfetes w* InWnsic abnormalities in metabcZ T7Z 
penphera, skeletal muscle (11,, as Wustrated by ^ jnyeree ^ ^ £ 

steepness of the lactate increase and the activity of muscle oxidative enzymes A relT » 
from oxKaflve ,0 giyco^ttc capac* in peripheral skeleta, muscle Is a^Ing £££ 
decrease ,n the proportion of the slow-Wtoh type 1 flbers corresponded w^a r efeL 
25 increase ,n fast-twitch type 2b /x fibers (12-14). ,n line with these motphojca, chant, 
reduced values were found for enaymes invoked In Ihe to^jZZ^TZ 
synthase) and ,n ^xidafion of fatty adds (hydroxyacy, CoA dehydrogenase, J1 ^ 

The functional consequences In stable COPD pefients were reflected in a markert 
^.creese ,n muscle P*PCr raflo and imracellular acidosis at the end of exercise and a sT^ 
30 resymhes, rate, a s assessed by "P-Nucfear Megneflc Res^tT™ £ « £ 
Moreover, alterations in adenine nucfeofide metaboilsm and increased level" mL2 
inoane mono-phosphate (IMP, ere already present in COPD patients a, rest ml ZT„ 
being most pronounced Ihose with emphyseme. >' 9 latt8r 

Consistent results in muscle amino acid profile were found in COPD new 
aa w„h respect ,0 the amino acid glutamate (GLU,. in severe, studies, severely ~ 



Ievels ^ muscle GLU were found in COPD at rest (19-21). Depleted GLU levels were 
present in different muscle groups such as quadriceps femoris muscle and tibialis anterior 
muscle (19, 20). Moreover, depleted muscle GLU levels were present in all COPD patients, 
independent of the severity of airflow obstruction, but to a greater extent in those with 
5 emphysema (20). GLU, which comprises -20% of all amino acids in natural proteins, is one 
of the amino acids in highest concentration in the free amino acid pool in skeletal muscle 
but is present at a low concentration in plasma. GLU is one of the most important non- 
essential amino acids and takes part in numerous important metabolic processes at rest 
and during exercise. 

10 First of all, GLU Is an important precursor for the first and rate-limiting step in 

the synthesis of glutathione (GSH), which is one of the most important antioxidants in 
muscle. The antioxidant status determines its susceptibility to oxidative stress, which may 
induce muscle damage via the formation of free oxygen radicals. Unless cysteine, glycine or 
the corresponding enzymes become limiting, GSH level is determined by GLU 

15 concentration. A recent study in 13 emphysema patients and 25 healthy control subjects 
revealed reduced muscle GLU and GSH levels in the patient group (20). Moreover, muscle 
GLU was highly associated with GSH in both patients and controls. Oxygen desaturation is . 
frequently present in emphysema patients during activities of daily living (e.g. meals, 
exercise) (22-24). An adequate level of antioxidants is of particular importance in these 

20 conditions, as intermittent hypoxia is known to increase oxidative stress (25). Therefore, 
the presence of increased oxidative stress in combination with reduced muscle GSH 
levels may result in an antioxidant to oxidant imbalance and in this way induce muscle 
damage in patients with emphysema. 

Secondly, GLU plays a role in preserving high-energy phosphates in muscle 

25 through different metabolic mechanisms at rest and during exercise. GLU is involved in 
anaerobic ATP formation by enhancing substrate phosphorylation during ischemic and 
hypoxic conditions (26). These conditions have been shown to increase intracellular GLU 
degradation in heart tissue and mitochondria. Furthermore, GLU has a role in the 
establishment and maintenance of a high concentration of tricarboxylic acid cycle 

30 intermediates during short-term exercise (27, 28), which is achieved via the alanine 
aminotransferase reaction (pyruvate + GLU alanine + a-ketoglutarate) and at the cost of 
GLU. 

Moreover, this reaction can shunt the pyruvate accumulated during exercise 
towards alanine instead of lactate, and thus, thirdly, suggesting a possible role of the 
35 intracellular GLU level in the lactate response to exercise. In line with this hypothesis 



early lactic acidosis durin 0 exercise in patients with COPD w«. >~, * 
reduction in muscle GLU (291 Thi. =. . " deed ass00ia ta° with a 

contribute to toe a^ e Lfel ° LU tevel ma * — 

reduced baseline ^ItThZT' ^ " addW °" <° «- 

5 GLU status (21). ^ 9XerC,Se reSUl,ed in a "»» ~n in muece 

10 acid and GLU. BCAA Jnsalale I I r nSam ' na,i0n *° ^ bra "^-cha,n ke,o 
COPO patlen, ^^Z^l^ZZ^^ * 
With healthy age-matched controls <30-33> Rp«> « . 38 com P are d 

or isoleucine (33). Since no sfanifi^nt ,* C,ne * but not of va,ine 

• - muscle to p^ ^s ^LtT TT —» 
feucine metabolism are present h ^711, ^ T dfe ' Urban09S h 
BCAA (and particularly that of leucine, It!' P ° 8S "" e "" , a " «•"*» 

--p^e^^^ 

monosodium glutamate (MSG) that Is ot" , e8Peaa " y knovm from * aa «. 

«sh, pouKry and many d T " " °" " ^ °' *"* '** °" »-* 

MSGis^aneridu:::.^^ 

™. total average dai* intake of MSG Z^^Tt^™*"""*- 
25 coumnes, depending on the MSG content in food and me indlidutl 1 J*""— 
Tliere has been concern about the addition of MSG to Z, P '' eferen0e (34) " 

>ee„ .ported a„er,he MSG ingestion Za^XZ^Z 
burning sensation in the back of th» ^ « ^""Pioms like headache, nausea, 

pressure we^descnbed as mtcleL ^ * ** *~ "* a "< *« a ' 

30 of MSG ,n the ChlnTl^ s -to Syn *° me " re ' a,i ° n *° ,ha <™ - 
P— .0 equate ^^^7 ^l^Z^T ^ 
orgamsationa like the Scientific Committee for Food of ££Z Fmhe ^- 
Communities (SCF, and toe Join. FAO/WHO eJ^L J " *" EUr ° Pean 
have evaiuated toe safety of glutamate and ^^^iTT W 
- speeded- to the natu ra , flWamate « hfe ■^J^TSZ'tS 0 * 
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ammonium salts because human studies failed to confirm the involvement of MSG in any 
kind of adverse effect (36). The conclusions of the Federation, of American Societies for < 
Experimental Biology (FASEB) and the Food and Drug Administration (FDA) do not 
discount the existence of a sensitive subpopulation but otherwise concurred with the safety 
5 evaluation of the JECFA and the SCF. Thus, the possibility to develop specific symptoms 
after MSG ingestion cannot be rejected. 

As far as the inventors are aware, no therapeutic, prophylactic or other remedy 
has been proposed so far to ultimately restore or at least increase the GLU level in skeletal 
muscles of patients suffering from COPD and related diseases despite the studies 
10 mentioned above. 

It is therefore an object of the present invention to relieve the condition of patients 
suffering from COPD and related diseases by providing glutamate, other than mono sodium 
glutamate, or one or more precursors of glutamate (ie BCAAs: (leucine, valine, isoieucine; and 
its keto acids) in a suitable form for administration in order to increase and/or normalize the 
15 reduced GLU status in skeletal muscle of patients with COPD; 

Summary of the invention 

In accordance with the present invention a composition is provided suitable for 
the treatment or prophylaxis of COPD and other acute or chronic disease related, disorder in 

20 a mammal, especially a human being, comprising at least one of glutamate, other than 
mono sodium glutamate, and a precursor of glutamate selected from the group consisting of 
leucine, valine, isoieucine, and a keto acid thereof, in a daily dose for said mammal of at 
least 6 grams, of the total of said glutamate and precursor forms thereof. In a preferred 
embodiment the amount of said glutamate or said precursor of glutamate is in a range of 

25 between 9 and 20 grams of the total of said glutamate and precursor forms thereof. 

The composition according to the invention is preferably in the form of a dietary 
food supplement where the amount of said glutamate or said precursor form thereof is 
preferably subdivided in dosages of up to 3 grams, for regular administration to achieve 
continuously increasing glutamate level. 

30 ,n a another preferred embodiment of the present invention the composition is a 

pharmaceutical composition where the amount of said glutamate or said precursor form 
thereof is preferably subdivided in unit dosages of up to 3 grams, for regular administration 
to achieve continuously increasing glutamate level, the pharmaceutical composition further 
comprising a pharmaceutical acceptable carrier. 
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- In another preferred embodiment of the invention there is provided the use of - 
least one of glutamate, other than mono sodium glutamate and . Z 7 
seiected from the group consistfng of ieucine, J^^LT^^ 

. T:^z:::^rr the treatment or ~ * 

m.IT ? T ^ 3 mamma '' especia,, y a hu ™n being wherein the 

med,cament ,s formuiated in a unit dose form to achieve a daily dose of at Izst l Z™ 

The pharmaceutical composition may additional Crt nt ai » 

copd J'J^ZZT^T^ a me,hod is ^--^ «— * 

These and otheraspec* o, t he invention wil, be discussed in more detail below. 

Brief description ofthe drawings 

Flg1: su^, of p, lof Evaluat(on „ p|asma 

rSS" 1 8 BW eve * 20 m,n (GLU4 > and 30 

GLU/kg body we,ght every 20 mi„ (pi | ot ^ 5) . A 
30 ~-«°nwas re eched M «hin2hou reaft ers, art ofinges,ion 



Fig. 4: 

ingestion. 



-/•.mi w i ib. me percentage of pi 
after GLU ingestion is presented. 

inZToTZT Ch,nese re8,auram syndrame un,a 2 ~ 



V^ole body pheny, al an in e (PHE, turnover gives a reflectton of whoie body protein 
ingeltioT " " 9ra<IUa ' ^ ^ « * G '-U 

breakdown. In less than one hour after GLU ingestion, a reduotion in myofibrillar 
protein breakdown was present ntyotiDnllar 

R9 ' 8: zzzvl comp,a r ,nciudin9 0,036 o,[en a,,rtbu,ed - «— — 

aner GLU ingestion is presented. 

10 Fig. 7: 

degree is presented. 

Detailed Description of the Invention 

15 As used herein, the term "glutamate" generally refers to L-glutamic acid solved 

m water, resuiting in a neutra, soiution, uniess stated otherwise 

When the composition is in the form of a food (or nutritional) supplement th» 
latter comprises for example a palatable base which aots as a vehicle for T 
compose to an indivktua, and which can mask any JZ^ZZTlT 
compose. The food supplement may contain any one or selre nul^t i h 
25 drugs, vitamins, herbs, hormones, enzymes and/or oth J nuWenta T . ^ 
supplement may contain plural parts, where each "pTura, ^ ^ T 

a~ for ,.sohed Ute d time of consumption. Porthe de!^ o' 
the compositions according to.the present invention to be dosed to indMduZ ^ 1 
on a daily basis, reference is made to the dosages ^Stl^ZZZ 
30 pharmaceutical compositions. Similar amounts of the active ingredients ^ IT ? 

Whan the composition is in the fom, of a pharmaceutical composition It can h. 
35 and capsules. However, in certain cases ft may be preferred to formulate 
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as an oral liquid preparation such as a syrup, a nasal spray, or a suppository. - The 
medicament can also be administered parenterally, e.g. by intramuscular or subcutaneous 
injection, using formulations in which the medicament is employed in a saline or other 
pharmaceutically acceptable, injectable composition. 
5 An amount effective to treat the disorder hereinbefore described depends on the 

usual factors such as the nature and severity of the disorder being treated, the weight of the 
mammal, the specific compound(s) of choice, glutamate itself or one of the precusrsor 
forms thereof, and considerations and preferences of the prescriber. The amount of active 
ingredients) to be administered usually will be in the range of up to 3 grams per dose. 

10 However, a unit dose will normally contain 2 to 3 grams. Unit doses will normally be 
administered once or more than once per day, for example 3, 4, 5 or 6 times a day, more 
usually 4 to 6 times a day, such that the total daily dose is normally in the range, for a 75 kg 
adult, of 9-20 grams, that is in the range of approximately 0.12 to 0.27 g/kg/day. 

It is greatly preferred that the glutamate and/or a precursor form and/or a 

15 pharmaceutically acceptable salt thereof according to the present invention is administered 
in the form of a unit-dose composition, such as a unit dose oral, such as sub-lingual, rectal, 
topical or parenteral (especially intravenous) composition. 

Such compositions are prepared by admixture and are suitably adapted for oral 
or parenteral administration, and as such may be in the form of tablets, capsules, oral liquid 

20 preparations, powders, granules, lozenges, reconstitutable powders, injectable and 
infusable solutions or suspensions or suppositories. Orally administrable compositions are 
preferred, in particular shaped oral compositions, since they are more convenient for 
general use. The preparation of such compositions is well known to people skilled in the art 
and can be optimized in a routine way without exerting inventive skill and without undue 

25 experimentation. 

Tablets and capsules for oral administration are usually presented in a unit 
dose, and contain conventional excipients such as binding agents, fillers, diluents, tabletting 
agents, lubricants, disintegrants, colourants, flavourings, and wetting agents. The tablets 
may be coated according to well known methods in the art. 
30 Suitable fillers for use include, mannitol and other similar agents. Suitable 

disintegrants include starch derivatives such as sodium starch glycollate. Suitable lubricants 
include, for example, magnesium stearate. 

These solid oral compositions may be prepared by conventional methods of 
blending, filling, tabletting or the like. Repeated blending operations may be used to 
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or ethy, alcohol; *~^22£^2 " ~e glycot. 

« ^*~-~£^£zzz£r rr m may * 

25 supposes include C£^ZL h ^ to ,0rmute,i "» 

9,yools and * - 

-pound crtr fluw unit dose forms are — 

concentration, oan be 1 ^^^7" ' dePend ' n9 °" a " d *• 
30 preparad by dissolving tha ooZTd SOlUflons are 

eu«ab te via, or arTpC ^ TT ^ * e * lnB ^ **> « 

anaesttteHcpraseJveearTl^ Advantage, adjuvants suoh as a ioeal 

- usualiy by Lposure T££ ZTT< " ^ "* **- 

ethylene ox,de before suspending in the sterile vehicle. 
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Advantageously, a surfactant or wetting agent is included in the composition to facilitate 
uniform distri- bution of the compound of the invention. 

As is common practice, the compositions will usually be accompanied by written 
or printed directions for use in the medical treatment concerned. 
5 In the treatment of COPD and other patients in accordance with the invention, 

glutamate and/or a precursor form can be used alone or together with other active 
materials. The latter materials are preferably chosen such that either their activiy is 
enhanced, preferably in a synergistic way, or undesired side-effects are suppressed by the 
glutamate and/or one of its precursor forms. For example, glutamate and/or one of its 
10 precursor forms which can be used in conjunction with the medicament additionally contains 
one or more substances selected from the group of stimulants, hormones, analogues of 
such hormones, phyto-hormones, analogues of such phyto-hormones like phyto estrogen, 
and anti-oxidants like phyto vitamins c and e, flavonoids. 

Preliminary investigations show the following suitable dose rates: up to 3 g oral 
15 or sublingual dosage (PO) per 20 minutes during at least 2 hours. May take up to 18 g PO if 
needed. 

In all the pilot studies, the patients and the healthy control subjects in the age 
ranging from 30 to 80 years were run through a protocol to determine feasibility. The 
abovementioned protocol did not induce any adverse complaints in any of the study 
20 subjects. The study subjects were tolerating the given oral doses well and were able to 
complete the protocol. Statistical analysis did not reveal a difference in response when 
comparing GLU intake from placebo (glutamine). 

Although the invention has been described primarily as a therapy for adults, it 
can also be used for children, if necessary, although dosage rates may be different in the 
25 case of children. Adaptation and optimization of dosages can be readily achieved by skilled 
persons without undue experimentation. 

The following non-limiting examples illustrate the invention. 

Materials and methods 

30 in order to study GLU turnover (synthesis/breakdown) and related metabolism, 

stable isotope methodology was used. When using a continuous infusion protocol of stable 
isotopes, plasma glutamate concentrations have to be in steady state condition before 
metabolic data can be obtained. So, the first important issue that had to be covered was the 
preparation of a GLU enriched drink that was able to increase plasma GLU concentration to 

35 a steady state level. 
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which glij : 6 " teratUre reSeareh WS8 d0ne °" ,he m ^o.ic routes m 

wh,oh GLU ,s mvolved, and on the possible (often presumed) side effeots of ingestion of 
monosc^um glutamate (MSG), the sodium sat o, g,utamate which has moslly blul t 
the^re. We oonciuded that there exists a sensiHve group of peopie being intoien^fo" 
5 MSG. Subsequently, we performed several pilot studies (summary see Figure „ in olrto 
obtain the optima, dose of glutamate. P»ot studies included Lnuo!e7n eZt a 

rirrr and ~ on of ,he — - 

In the first pilot study, we gave a 3.6% MSG solution of 80 3ma M<?r/i™ k ^ 
10 weigh, eve. 30 minutes to heeithy volunteers (same dose as J^^Z 
rven comrnuoue* and no, as a bolus, ,o ge, some informal atL, lhe ^and 
.oleranoe of me drink. The taste was ve* salty bu, the tolerance was well 

■» = h' ** 2 " Pi ' < " We ,0 USS ,he PUre 1am « 9'^ate to avoid the 

large sodrum content To obtain me same amount of glutamate as In MSG eg" mo 

« giutamate^ body wefch, was provided to healthy voiuntaers eve. 30 ml^ <a 24 % 
so^on). Blood samples ware taken ,o evaluate plasma glutamata level. The data rave^ 
ma. 30 m,n intervals were too long to raach a steady state In plasma glutamate level 

A 3 and 4 pile, stU dy was performed using the same total amount of 
g utamate ingested (69.4 mg giutamaWkg body wefcht) but the time imervatwlTl Tend 

20 20 mm respectfcely. The results of the 4th p«o. study wera promising althou^ Ja totat 
amount of rngested glutamate was quite high (614.5mg/kg body weight) 

300m,, „, ^ W6 * e total GLU in,ate <° - ^1 amount of 

300mg giutamate/kg body weight This suited in an increase in the plasma glutaraate 
^ concentrahon of about 500% and the steady state was .ached wlthln « mini" 

Results p il ot studies 

patienta J!Z£TTt! ' eVel ' COnS ' S ' en,,y ^ ,0U " d Steteta ' ™**> of 

patents w,ft COPD. and the possible negative effect on giutathione. pmtoin and enemy 

^Zr T,t U6) imPOrtan ° e 05 ~ GLU ^ «.ese PaZta 

GLU level ,n skeletai muscle can theoraticaliy be enhanced via intravenous infusion „ Z 

supplementation o, the free amino acid GLU. However, as diafurbances in sZJZ 
metabolism has been observed in a very large group o, Z 
supplemental as a therapeutic wa, to modulate GLU metabolism is preferacf 




However, it is generally thought that when ingesting a low dose of GLU, GLU 
will largely be extracted by the splanchnic area for oxidation and transamination , resulting in 
only a very small increase in systemic plasma GLU. When this is the case, GLU 
concentration will not rise significantly in skeletal muscle. 

5 A recent study however concluded that it is actually possible to increase the 

GLU concentration in muscle in healthy volunteers once GLU concentration in plasma is 
enhanced (40). Based on these results it was thought that ingestion of GLU may be an 
efficient substrate to restore the decreased muscle GLU levels in COPD. However, in this 
study a high (bolus) dose of monosodium glutamate (MSG) was used, and several subjects 

10 experienced transient headaches related to the Chinese restaurant syndrome'. 

In the present invention free GLU was used instead of MSG with surprisingly 
better results. Moreover, a continuous dose of GLU was given because a steady state 
condition is necessary to estimate the effect of the GLU ingestion on protein metabolism 
using the stable isotope technique. 

15 

Test results 

To develop an efficient protocol to reach a steady state condition in the plasma 
glutamate levels, several pilot studies were performed in the preceding year. The results of 
those studies are described below: 

20 In order to obtain the optimal dose and time interval of the MSG ingestion, 

volunteers ingested different doses in several time intervals. It appeared that a continuous 
ingestion of 30 mg GLU/kg body weight every 20 min resulted in a plasma glutamate 
concentration of about 500% and the steady state was reached within 120 minutes (Figure 
2). This indicates that GLU ingestion according to this protocol actually leads to a rapid and 

25 significant increase in GLU concentration in plasma. 

In order to examine whether this GLU increase in plasma is actually due to the 
increase appearance of GLU in plasma related to GLU ingestion, GLU appearance in 
plasma was measured before and during GLU supplementation using stable isotope 
methodology. GLU appearance in the plasma pool quickly increased after start of ingestion 

30 and reached a steady state within 1 .5 hours (Figure 3). 

It was calculated that GLU splanchnic extraction will be between 41 and 66 % 
after GLU ingestion assuming either an inhibition of endogenous GLU release to zero or no 
inhibition. These results suggest that between 59% and 34% of the ingested GLU actually 
entered the systemic circulation (plasma pool). This finding is remarkable since until yet 

35 only data are available showing a much larger extraction of GLU in the splanchnic area. 
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As mentioned above, ingestion of monosodium glutamate th. 
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what extent GLU as used in the above-mentioned protocol is also inducing CRS symptoms, 
we performed a study in 26 healthy volunteers. This group of subjects ingested 30 mg 
GLU/kg body weight each 20 min and filled in a food tolerance questionnaire until 2 hours 
after the last ingestion. Moreover, a placebo (glutamine) was used for comparison. No 
5 differences were found in the number of complaints and the severity of the complaints 
between GLU and placebo ingestion (Figure 6). Furthermore, in the present study, less than 
5% of the subjects were having the symptoms known as Chinese restaurant syndrome 
(Figure 7). No significant differences were found with respect to these CRS effects between 
GLU and placebo. 

10 

References 

1. van den Boom G, van Schayck CP, van Mollen MP, Tirimanna PR, den Otter JJ, van 
Grunsven PM, et al. Am. J. Respir. Crit. Care Med. 1998; 158:1730-8. 

2. Rutten-van Molken MP, Postma MJ, Joore MA, Van Genugten ML, Leidl R, Jager JC. 
15 Respir. Med. 1999; 93:779-87. 

3. American Thoracic Society. Am. Rev. Respir. Dis. 1995; 152:s77-s120. 

4. Thurlbeck WM. Clin. Chest Med. 1990; 1 1 :389-403. 

5. American Thoracic Society / European Respiratory Society. Am. J. Respir. Crit. Care 
Med. 1999; 159:S1-40. 

20 6. Hamilton AL, Killian KJ, Summers E, Jones NL. Am. J. Respir. Crit. Care Med. 1995; 
152: 2021-2031. 

7. Gosselink R, Troosters T, Decramer M. Am. J. Respir. Crit. Care Med. 1996; 153:976- 
980. 

8. Engelen MPKJ, Schols AMWJ, Does JD, Wouters EFM. Am. J. Clin. Nutr. 2000; 
25 71:733-738. 

9. Casaburi R, Patessio A, loli F, Zanaboni S, Donner CF, Wasserman K. Am. Rev. 
Respir. Dis. 1991; 143:9-18. 

10. Sue DY, Wasserman K, Moricca RB, Casaburi R. Chest 1988; 94:931-938. 

11. Maltais F, Simard AA, Simard C, Jobin J, Desgagnes P, LeBlanc P. Am. J. Respir. Crit. 
30 Care Med. 1996; 153:288-293. 

12. Satta A, Migliori GB, Spanevello A, Neri M, Bottinelli R, Canepari M, et al. Eur. Respir. 
J. 1997; 10:2853-2860. 

13. Jakobsson P, Jorfeldt L, Brundin A Eur. Respir. J. 1990; 3:192-196. 

14. Whittom F, Jobin J, Simard PM, Leblanc P, Simard C, Bernard S, et al. Med. Sci. 
35 Sports Exerc. 1998; 30:1467-1474. 



15 



15. Jakobsson P, Jorfeldt L. Respir. Med. 1995; 89:471-476 

16. Tada H, Kato H, Misawa T, Sasaki S, Hayashi S, Takahashi H, et al. Eur Respir J 
1992; 5:163-169. respir. J. 

6 17 z::\T,:^ p ' Bensaidane * r — * - - *. - * 

18 S iT 7 ; 4 ^r wj ' vusse vd GJ ' Woutere EFM - - j - — <=* <*• 

10 20. Engelen MPKJ. Scheie AMWJ, Does JD. Deufc NEP, Wou,e re EFM. An, J Resplr 
Cnt. Care Meet 2000; 161:98-103. W 
21. Engelen MPKJ, Woutere EFM, Deufc NEP, Does JD, Schols: AMWJ. Am J Resplr 
Cnt. Care Med. 2001; 163:859-64. P 

,5 2T SChenke ' N ' L ' * MUrait B ' ^ ** *" ^ J - 199 * WW- 

^ 10^287-^; ^ R> ^ * 808,6,3 E ™- «~ 

24. ^ens GR Rogere RM, PennocK BE, Levin D. M a* J. M*,. 1984; 310:1218-1221 

25. Fen^n R, Ceconi c, Curello S, mm o, Vision O. Eur Heart J. 1993- 14-25-30 

^:4^r sen a ^ m schracter J ' mk - J "** O- « 

27. Hall van G, Saltin B, Vusse van der GJ <?oH«ri..r>H »a/ 

1995; 1996:251-261. ' Wa9SnmakerS AJM - •* "WW 

28. Hal. van G, MacLean DA, Saltin B, Wagenmakers AJM. J. Physiol. 1996- 494 899-905 

25 29. Engelen MPKJ, Schols AMWJ, Does JD Gosker HR d.Jn» »a/ - 

■ ucs ou > wSKer HR, Deutz NEP, Wouters EFM Am 
J. Respir. Cnt. Care Med. 2000; 162:1697-1704 

30. Morrison WL, Gibson JNA, Scrimgeour C, Rennie MJ. din. SoL 1988; 75:415-420 

31. S^MWJ, Deutz NEP, Mostert R, Wouters EFM. Monaldi Arch. Chest Med 1 993 ; 

33. Engelen MPKJ, Wouters EFM, Deutz NEP, Menheere PP, Schols AMWJ Am J din 
Nutr. 2000; 72:1480-7. C/ " 7 - 

34. Geha RS et al., J. Nutr. 2000; 130:1058S-62S. 
35 35. Schaumburg HH, et al. Science 1969; 163:826-8. 




36. Walker R, Lupien JR. J. Nutr. 2000; 130:1049S-52S. 

37. SteginkLD, Filer LJ, Baker GL. Am. J. Clin. Nutr. 1982; 36:1145-52. 

38. Peng Y, et al. J. Nutr. 1973; 103:608-17. 

39. Byck R, Schaumburg HH. N. Engl. J. Med. 1969;281:275. 

5 40. Graham TE, Sgro V, Friars D, Gibala MJ. Am. J. Physiol. 2000; 278: E83-E89. 

41. Matthews DE, Marano MA, Campbell RG. Am. J. Physiol. 1993; 264:E848-54. 

42. Reeds PJ, Burrin DG, Stoll B, Jahoor F. J. Nutr. 2000; 130:978S-82S. 

43. Stegink LD, Filer LJ, Jr., Baker GL. Am. J. Clin. Nutr. 1985; 42:220-5. 

44. Ghezzi P, Bianchi M, Gianera L, Salmona M, Garattini S. Food Chem. Toxicol. 1985; 
10 23: 975-8. 



EPO - DG 1 
17 1 7. 01. 2003 



Claims 

1. A composition suitable for the treatment or prophylaxis of COPD anw ,k 
glutamate and precursor forms thereof. 6 t0ta ' ° f Said 
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forms thereof. 9 the ^ ° f Sa,d 9 |ut ^ate and precursor 
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3. A composition as claimed in claim 1 or claim o • 
supplement where the amount of said alutamJ Z '* ' f °° d 

20 

subdivided in ur* dosageTcf U p ^ 3 £T7 " "~™° r , ° m ' «— ' h 
ccn«nuous,y basing gLULLl? IT ** ^ a ~*'°" <o achieve 

teas, 0.08 g*g bodv weigh,]. me <"™ '° r ■> amoun, of a, 
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6. Use as claimed in claim 5, wherein the medicament is formulated in a unit 
dose form to achieve a daily dose in a range of between 9 and 20 grams of the active 
ingredient of the medicament, [or in an amount of from 0.12 to 0.27 g/kg body weight]. 

5 7. A pharmaceutical composition as claimed in claim 4, or the use as claimed in 

claim 5 or claim 6, which is formulated for oral or parenteral administration. 

8. A pharmaceutical composition as claimed in claim 4, or the use as claimed in 
claim 5 or claim 6, which is formulated to achieve a continuously increasing glutamate level. 

10 

9. Use as claimed in any one claims 5 to 8, wherein the medicament additionally 
contains one or more substances selected from the group of stimulants, hormones, 
analogues of such hormones, phyto-hormones r analogues of such phyto-hormones, and 
anti-oxidants. 

15 

10. A method of preventing or treating COPD and other acute or chronic 
disease related disorder in a mammal, in particular a human, which comprises 
administering to said mammal a therapeutically effective amount of at least one of 
glutamate, other than mono sodium glutamate, and a precursor of glutamate selected from 

20 the group consisting of leucine, valine, isoleucine, and a keto acid thereof. 
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Abstract of the invention ... 

A food supplement of therapeutic composition is provided suitable for the 
treatment or prophylaxis of COPD and other acute or chronic disease related disorder in a 
5 mammal, especially a human being, comprising at least one of glutamate, other than mono 
sodium glutamate, and a precursor of glutamate selected from the group consisting of 
leucine, valine, isoleucine, and a keto acid thereof, in a daily dose for said mammal of at 
least 6 grams, preferably between 9 and 20 grams, of the total of said glutamate and 
precursor forms thereof. 
10 . 
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